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ABSTRACT

The PHM projec; began as a major NATO acquisition pro-
gram consisting of 60 or more ships for international
purchase, Today the program consists of just six ships‘for
thé United States alone. This thesis reviews the history of
the program; the deslzn ;onsideratlons'and the current prob-
lems experienced by the program manager. 'An analysis of
the rationale behind the decisions which led to the reduc-

tion in scope of the program suggests that factors inherent

- %o the current systems acquisition process caused the cut

tack in the program and that these were inderendent of the
program manager's efforts. The reéults of the analysis
sugggst that these factors have the‘potent;al to affect the
sutcome of any acquisition progfam, no ﬁatter how well the

hardware performs.
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I. INTRODUCTION

A. BACKGROUND

‘The U. s. ﬁavy's Patrol Eydrofoil Missile (PHM) ship is
a defense application of 5 relatively new hydrodynamic con-
ceﬁt. IPrevicus hydrofoil ships using fixed foils which |
conform to the water's surface like water skils have great
speed, but their use 1s restrictgd to calm seas. This
limitation makes thenm unécceptable fof ﬁse by the U. S.

Navy.
The latest version of hydrofoll ships utilizes fcrward

and'aft submérged foils which in a sense "fly" through the

water under the surface much like airfoils through the alr,

Tr.e moveable trailing edges'of thése folls are continuously

ad usted by an aUtomaﬁic control system fed by slgnals

from acoustic wave nelight sensors. As the folls adjust to

‘the wave size, the result is a stable ride in almost any

A sea state. The forward foil system, in addition, inciudes

a fully swivelled strut that provides diréctional control |
and allows the éhip to btank into turns giving the ship a
high degree of maneuverability. The foils and struts, both
fore and aff, are retractible to permit hullborne operation
With-redﬁced draft réstricélons and:to facllitate access
Tor 1n8pection and maintenance.

Use of this adva@ced hydrofoil fechnology in the pHEM

program has resulted in a warship capable of speeds in
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excess of 40 Xnots in virtually any sea stéte. Jurther-
' more, it is designed to NATC standards and can be easily
.o adapted for individuél use by any NATC n=tion or coopera-
tive multi-national use in a NATC Task Group.
Consldering the fact that the ship does everythirng it
7as designed to do ana that its §otential contribution o
naval seapower is extraordinary; one is lead to belleve .
that a program to build a fleet of such ships mizht te a
worthwhile undertaizing. In fact, the FEK was a major pro-
Ject aﬁ one time with planned production of at least €0 |
ships for multi.national purchase. Todaj, the FHM program
consists of just six United States Navy ships (one orera-
ticnal prototype and five currently under consitructiocn).
How such a promising and exclting program could undeiso
such an extreme reversal is intriguing and warrants

1n§estigation.

B, FURPCSE

This thesis reviéws the chronology of ﬁhe IEM and analyzes
some of the major historical events in an attempt to iis-
zover the reasons for such a reduction in scope of the pfc—
gram. The analgsis suggests that facﬁors in the. systems
acquisition process exter .l to the program manager's stan

of control were responsible for the cut-back.

C. SCOPE

Data and information were _ttained through researcn of

published literature, PHM logistic plans, Congressional
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téstimohy, interviews with personnel involved and a one=-
month experience tour at the PHM project offlice 1in
Washington, D. C.

In a non-technical zpproach, the chronology descrites
all the major events to date in the program including the
considerations which contributed to the final design., Cur-
rent acquisition policy, procedures and environmental‘fac-f
tors evident in the PEM program will be analyzed in teras
of thelr potential to affect any weapons acquisition pro-

gram independent of the program manager;s exscutive abilisy.

II. CHRONOLOGY OF THE PHM PROGRAM

In mid-1969, NATO Commanders expreésed the need for
ships to combat the threat posed by Soviet surface combat-
anﬁs 1n,€he coastal and narrow seas envlronments of YNorth-
ern Europe and the Mediterranean Sea. Later that yeér, a -

sub-group of eleven NATO nations from a NATC Informatlon

exchange'group met to discuss'the requirsment, In early
1970, NATO Exploratory Groﬁp Two was established to study
the-copcepﬁ_of a common fast patrol craft,

Each nation recogn;zed the potentlal»beneflts of a co-
operative program. Not only was this an Opﬁortunity.to
upgrade their defense capabillities at relatively low cost,
but also, a single ship class for use by all NATO'allies
would enhance the capablility of a NATQO Taszk Force from both

operational and logistics polnts of view. The United States

O




" istics. Tre Tnited States logically assumed chairmansnip of

hoped for the additional benefit of teing able to reduce
its NATO commitment to the Zuropean 2r=a as thcse coun-
tr1e§ imyrroved their ovm naval carabllities.

Prior to the establishment of Zxploratory Grour Two,
the United States had désigned, tuilt and tested four
hydrofoil shirs: 'HI“" CINT (FCH-1l), 120 tons; delivered in
1963; FLAGSTAFF (FGE-1) and TUCUMCARI (FGH-2), 60- 70 tons,
in 1968; and :LA¢JVI i (Aunn-l), 31C tons in 1549, as of
lloverber 1972 these craft nad accu:u-¢ue more than 270G
hours of follbtorre operations Ll] his exzerience mace it
clear fhat proven %technology existed in thre Uniied States,
ard that submerged hydrofoll platforms would be a feasitle
low=-risk venture Lé]

The United 3tates, “ke*efo*e prorosed 2 L0-ton sut-

zmerged foll craft as the most suitatle means of meeting the

YAZC nission requirement tecause of its speed ard zarneuver-
ability’ih high sea states, Zxploratory Grour Two ccrcur-

red with tris proposal, as did the NATC Yaval Armaren‘s

81

jo 'S

Group who subsequently arrroved the estatllishrent of :
Ject Group 3ix to conduct the rlanning stazes of tre pro-

grao and tre inltial determiration of the ship's chraracter-

&~

-roject Sroup 31x and sytonsorship of tre prozranm.

Through Jure 1571, the United 3tates corducted furirer
hydrofoll taselire desizn studies and crs* estimates. These
design data provided for the operaticrnal performance agreed

&

upon ty Zzxrloratory Grour Two and incorrporated previously

19
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expressed naﬁional requairements, At a June 1971 reetirng

the United States azreed to produce two FHN lead srhips if a
deslign satisfactory to at least one cther NATC natiocn could

te achieved, At that meeting 1% was also Tutually agreed

.that active particirants of subsequent meetings would te

lirited to “hose nations wro had formally declared thelr
irtent to proceed with the coorerative hydrofcil croject
and, suctiect to an asreéd Memorandun of Understanding, o
orzally ernter the rrogram as an "enzagzed" a3

71t resources thereto., Latters of irntent were eventially

" signed in early 1672 ty the Government of Italy and tre

tiors to award tre lead srip design and production con-
tract to tre Boeirg Cocmrany, tullder cf the ZIGEICINT
$CE=1) and TUCTNZARI (FGZ-2), and that the initlal effors

A A A ) p dmyarl t
=iiicy desizn studlies,

—ent orn a specific common ship design which weuld satisfy
all engzged naticrs’ reqﬁirements. ‘?urther, édue to tne
advance ir rrozran screcdule\without ravirg yet ottaired a
satisfactory Vemorarduxn of Urderstardinxz, the Urited
States indicated it would rroceed at its own expernse with
the 1ATO design, share the results of these studliss with
all ernzaged rations, wi:h‘costs to be reirtursed crly ty
those engagéd rations who later signed the ilemoranduz c?

Urderstandinrg, and to conduct all aspects of tre desizn

11
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iritial crairman of the Steerirs Zcomzmittiee tc te the Unlter

devezlorment, contract definitization and zaragerent in co-

oreration with the en saéed rations.
| The letter contract was awarded to Zoeirg in lovezter
1971. Feasibilltj design was completed in llarck 1972, and
a ilemorardun of Urderstandin5 WAS si:ned aprroxizately six
months later ty the Goverrment of Italy and the Federal

Rerutlic of Germany. Eecause of unwillingrness to coazit

furds all other nations eiu“e* drczred froo tt

®
Y
'y
[o]
(4]
2]
Y]
3]
[¢]
'

reverted “c otserver status with the oprtion of rejoining
tne rroject at any tirze rursuant to arpIroTal Tty the criz

ral three ccomitted ratiors.

H -

errarent 3Steerirz Cozmittee cozrcsed of senicr rerresernta-

N}

ti1es of each tarticiratirg natior was fcrzed. Zdch zexter

w#as resronsitle for the nscessary ccordination with argro=-

irract requlred urarizous cocmmitltee Cconsent,

o
[
§
®
[o%
*h
[§)
L]
: \
R

Tre Yexmorandum ¢f Urderstarnding cron

States membter. In addition tre [emcrandunm cf h“e*sta*d-

'

irnz provided for a NaTC Trol.ct Cffice tc serve as the
executive staff of tre o.ee*i"g Cemmittee to cerforz tre
conplex maragement functions ‘assoclated with ship design,

constructicn ard logistics programs. The Urited States was
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desiznated to provide the Froject kanager. (See Tatle

I for Froject Crganization Chart.)
2. Gosts

In achieving tne objectives of this ccorerative
effort, the particiza*tin nations shared desisn and ron-
recurring frototyge'constructlon costs., These costs in-
cluded the cost of develoring the standard ship desizn
(to te discussed later), desizn validaticn ard creraticn
of_thé adzinistrative project staffs, CIhe ilemorandum of
Urderstanding specifled exact dolliar comzmitment fqr‘

- -

each coun**y tut 217 not include a cost 2scalation clause. .
Iroduction cecst savings were ezpected To Te reai-

‘ized Yy the mass production’ of ail srhizs at a sinzle ;lant,

¥

Cost tenefits were expected Lo accrue frem assemtly iine

sroduction in zreat quantities, and prorortionate srar.ins
of fixed prroduction costs would lower trne unit ctost jer

shisz for each country 12J.

. CE3I3N CCHSITZaAT Cb
A ship is desizned %o perforc a zission. Zagatilisy
to accorplish a mission dererds not only on‘thé c;erafi:n-
al capabilitj'of the hardkare, tut also on‘thé atility to
losistically sunport i Trerefore, a shi§ design is tre

- - -
nL.aseenrwv t 2T

-

erd result of an 1terat1ve rrocess whic

mize nmission capability ty maxirng trede-offs betveer

ocerational and logistics caratilities., +hat follcws is

14




in a UATC Task Force, it.waS'desira:le that tre irdiviiual.

come of the oreratioral and loglstics surrort considera-

tiorns which produced the final Fzl design.

1. Cperatiornal Corsideraticns

The alissicn scerario required tre P&l to Te cara-

o

le of operating o‘fe sively, elther irnderendently or in
company with FZ¥s from the same or different zountrles,
against enemy surface combatants in coastal and rarrow

Seas anviromments., It had to te caratle of rerforzing

(o

this mission durins

e}

atrols of up to five days. A oinimum
2f two days upkeer would te rneces3ary tetween oreratisnal

rericés 4

t2})

2, 3tardard 3riz Zesizn
it was reccznized during the eariy stazes cf
tre shir acguisition process =rat a single version of the

31 for use by all natiors was no* ;ice;y. Zocwever, to

assure the effect.veness of thelr creration fcgether with-

e L4 -i

natioral z=ls have s-,‘;ar asic traracteris

)

achieve tris ctjective, 2 standaxd IH sniz was desigred

)

4

. for zulti-rational use ye:t retained sufficiens desizn

flexitility to aliow for %the indiviiual variations of ary
country garticularly in the area 5¢ contat s stens egulir-

mert, The standard ZEI nas zraracteristics as indicated

in Tarle 2 [;] . | | ,

Tre null fcrm, size and the majlor structural

tulkheads and decks, foils and struts, waterlets, nur:ss,

Land
\n
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TABLE 2

STALDARD PHM CHARACTLRISTICS

| Length

Beam

Draft
Hullborme
E‘oilbome

Displacement .

Speed :
Hullborne
Foilborme

onpulé‘»ion
Hullborn
Foilborhe

Foilborre Range

[
(929

40.0M
8.6M

1.9
2.™

235 Metric Tons

11 ¥nots
In excess of 40 Knots

2 Diesels

1 Gas Turbine Engine

500 Nautical Miles
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controls and main propulsion machirery are part of the

standard PN design. Additionally, the auxiliary equip-

zent and arrangements, deckhouse and personﬁel acconmo-
dations are standard,
' Due 'to welght restrictions and other cornsider-
ations unique to h&irofoll orerations, the X has a
large percentage of equirments and systems which are not
used or traditional comtatants., These systems/equizmeris
are iisted in Table 3.

t., United States Variant of the FE

Unlike the TxVs used ty otrer LATC natiors

‘whicr vould orerate from a single nome port, the U, S.

variant had %o te atle to perform its mission anywhere in

the world, 1In order to provide for zlotal =otility, eaxl;
logistics plannars envisiorned a hydrofoll sugport snir

-

(AGES) to accomrany tre six-ship FHY squadrorn to provide

logistics sugprort.

.o

Tre trimary wearons sulte of the U, 5.
variant includes:

YK 75 76M% GUW :

TARTCON MISSILE CANNISTER LAUNCEZRS
“K 92 MCL 1 GFCS . o
WX 34 CHAFF LAUNCEZRS

LAV Sl 94 3

.. Country Variations c¢f the ZFEI
Tre 1% 75 Cto Melara 74 m= sun satisfies the
zlssion requirements of all natioral garticlirants, Trere

is space atoard %to equir a standard Iz with additional

'X20 2h 20mm anti-alreraft guns 1f desired, 3Stardard snig




A

A.
B.

D.
E.

G.

H.

I.

TABLE 3

PHM UNIQUE SYSTEMS/EQUIPMENTS

MB 8V331TC80 Diesel Engines (_Mez'cedes Benz)
Waterjet Propulsors (Aerojet %eneral)

Gas Turbine Ship's Service Power Unit (Airesearch)
AN/SLR-20 ESM Receiver (Litton Amecon)

Gyro PL-41E (LITEF)

High Pressure (3000 PSI) Hydraulic Systems (Boeing)
Submerged Strut and Foil Systvem (Boeing)

Foilborne Autcmated Ship Control System (Boeing)
AN/SPS-63 True Motion Mavigation Radar (SMA)
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design flexitility permits. the installatior of various

types of missile systems in piace of the Harpoon systenm
such as the Italian Otomat‘or the French Zxocet. Tlre
control system alterpatives include the German '.l:-28 and
the Italian A'.rl‘go ‘System @]. o ‘ o

2. EPBalance of rayments Considerations

‘

Since fhe FiM was originally a Jjoint NATO venture
it had a requirement for talance oflpéyments equaliza-
tion (offset) between all rarticipants [;]. Zach nation
was thus assured that within reasonabdle limits, Fhe value

of comgponents, materials and services 1t purchased fron

. other zarticipating nations would te offset Ty the com-

biﬁed'purcﬁases nade by other ngtions from ltself., The
key otjective of the COOperative effort waé the effective
utilization of the military, 1ndgstrial, scientific and
technical resources of the rarticipating nations in terz:s
of both. men and materials, irn the interests of zutual
defense. |

'As a result of the foregoing, much of the riid
equipment 1s of foreiaﬁ desizn or manufacture (e.g., tre

ational

[T

fire control system (Dutch), the 7€mm gun and navi
radar (Italiar), the zyro compass, air corditioning and

diesel hulltorne engines (German)). ~Furthermore, the

~r

0
0

T=}. was desigred and constructed using the metric ten
as the hasic system of measurement %o facilitate the

interface of forelgn equlpments,




JPUPUN

3. Manning, Maintenance and Training Concects

A manning concept ls a combination of the orera=
tional concept and the maintenance concept., It
irncorporates the quantities and skill levels of rersornrel
required to operate and maintain a ship in its rrojected
overational environment. Normally, U. S. savy ships carry
a crew large enough to perform all organizational levell
mainterance and operate the ship as wéll. The ship's
manning document attempts to optimize tre mix of'opgration-
al anc mairtenance personnel,

The mannigg concept for the FPEM differs from the
standard Navy surface unrit manring corcept. To achleve
the foiltorne capability of the FiM, which 1s its primary
operational asset, trade-offs were fequired in thre slze'and
welight of the vessel. Living space hacd ﬁo te sacrificed
for englreering, rerformance and weapons dellvery capa-
tility. Essentially the same traditional tasks must te
acconplished abcard FHNM, tut they must be rerformed ty
less personnel.

To accomplish tﬁe redﬁced‘manning otlective,
fuﬁctions previously‘requirihg more tran one watch sta-
tion were combined intoc single watéh statioﬁs. Thils was
zade possitle by thg develcpment of.automatéd equirzent
with built-in redundancy. Examrles afe trhe Helr and
Engineering Cperations watch stations.

The maintenance concept was also ncn-traditional,

The complexity and numbers of the systems and equlpments
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of the ship required more maintenance personnel than the
ship had the capablility to surport at sea. Furthermore,
crew movement was restricted on weather decks during
:foilborne operations for reasons pf crew safety, and, as
a consequence, preventive maintenance could not be accom-
. plished wheﬁ follborne. Thgée‘cond;tions and the reduced
| operational manning concept motivated the establishment
of the Mobile Logistic Support Group {MLSG) concept.

The MLSG concert parallels the supporﬁ‘concept
used by the aviation community in that the weépons systen
is primarily manned by operators ard most maintenance is
to be‘performed du;lns the brief time when the system is

not operatiénal. The use of this mainterance concept
requires special 6onsideration during design. TFor
example, levels of reliability and ﬁaintainafillty are
needed whicr minimize the need fcr preventive and correc-
- tive maintenance actioﬁs underway. Additiorally, the ship
was designed with significant tuilt-in tes® equipmeht to
facilitate fault détection, 1sclation and rerailr, Thié
equipmenﬁ, in conjunction with the standard hend tools
carried dboard, could te used to effect repairs while
underway. Cntoard spares are limited in :ange ard dépth
and mostly include only fuses,'light bulbs and critical
modules Eﬂ.
The shipAwas logistically desigrned %to operate at

sea for short preriods of time up to five days maxinmur,
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During this time period, some limited daily prevehtive

nmaintenance would have to be perforﬁed and emergeéncy cor-
rective maintenance may be required{ All other maintenance
1s deferred to the ML3G. It was decided early in the
conceptual phase that the operators of tke ship must be
skilled enoughbto ﬁerform these underway maint;nancé tasks.
The manning concept then became one df-utilizing few
numbers of highly skilled individuals for the Pl who
could operate the equipment and maintain it if necessary.
Knowledge regarding required.personnel.quantities
and skill levels was gained through the fleet use of Tre-
vious hydrofoll craft btuilt for the U, S. Navy.' This
exﬁerience, combined with thevexpected wearons conllgurs-

tion of the FHM, made it possible to estimate the terthing

“and living requirements for the ship. OCrnce the total

nunter of personnel was known the snip was desisned'araund
that quantity.

The final ship's désign lizited crew size to filve
officers and nineteen enlisted men, Appendix A lists the

manpower requirements and gives the procedure used to de-

termine them. Appéndix A's inclusion'ié intended to

exemplify the deéree of detaii that entered thé logistics
and design planning phases. It also establishes the

need for fllling Operatiénal billets witﬁ qualifiecd crew
nemters,

Training of the 2?EM crew was another considera-

tion that entered the design trade-off process. The

22
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Teduced operational and maintenance manning concepts and
the sophistication and uniqueness of the hardware systems
created an extréordinary training requirement for the crev
members., Furthermore, this training had to be received
prior to reporting for duty atocard ship since the lack of

extra Eerthing space would limit the opportunity for on-the-

~Job training while undérway.' Thé'problems'of training such

crews will be discussed in a later chapter,

Although the built;in test equipment would reduce
the maintengnce trainins requirements to some extent, the
crew would still have to he trained to correct ahy critical
equipment breskdown that might occur during the five-day
mission. These training requirements were forecasted and
rlanned for in the Navy Training Flan (NTF) [4] for szv.

Appendix B discusses the training concept in more detail.

C. PROTCTYPZ PRODUCTION AND ZVALUATIOU ‘
 The optimistic results of the feasitility studies cer-

'formed ty Boeing and HATO FrojJect Group Six and the earlier

U. S. Navy Hydrofoil supporting technology are rcported ty

oufrf Eﬂ. A favofablé DSARC II decision resulte and the

- Navy awarded the U, S, lead ship design and construction

contract to Boeing ir February 1973, Constructicn commenced
ir April 1973. The ship, USS PEZGASUS (FEM-1), was launched
in Novemter 1574, six weeks béhind schedule,

The launchirg was followed by an externsive test and

evaluation of the platform and comtat systems culminated

23




by a 9ne~month independent Qperatlona; Evaluation (CEEVAL)
by Comnander, Operational Test and Evaluation Force
(COMOPTEVFOR) 1in May 1976. Complete results of this tegt
program are repcrted by DMiff, Schmidt and Terry [}J.'

An eilght-month major overhaul commenced in Septembter
1976 tc correct OFEVAL deficiencies. 'Accofding to
Shrader aud Duff [i] tﬁe oferhaul period was used "to
strengthen the folils and strﬁts in areas where cracking
nas occurred, and the main propulsor géafbox was refur-
bished with stiffer pinion‘;baftiﬁg, higher quality gears
and improved load carrying gear configuration. Also,
the aluminﬁm rropulser iﬁlet duct was modified slightly
to exterd life, and a numbér of combat systems improve-
zents were incorporated, including a combined radar video
and ﬁavigation chart diéplay (TANCAV) for botn the Comtat.
Iﬁformatibn Center and the P;lot Zouse and an improved
seating and weapons control capatility for the tactical
Action Officer (TAO) station”.

Theée and ‘other minor deficiencias were cor;ected

by April 1977 and lavy Aéceptance Trials (AT) were con-
ducted in Juné'l??? by the Board of Inspection and Survey
(INSURV). The president of the INSURV Board cited FIGASUS
as having'one~of the finest trials."in the'memory'of tEe
Board" [1]. PEGASUS waé,delive:ed to the Navy in June

and commissioned in July 1977.

2L
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D. FPRQCUCTION DECISICNS

Understanding the historical account of the F&M acqui-
sition program prrocess is facilitated bty examining Tatle L,
courtesy of Shrader and Duff [J . Briefly, FY 1975 and FY
1676 funds were appropriated for five production Ships and
a fixed price incentive production contract was awarded to
Boeing in October 1977. Proéuction i3 urderway at tnis time,

but a flufry of political activity tetween 197L and cormmencea

T

zent of production, at tirmes, made tre fate of the FZ un-
& ? s .

certain. The following sub-raragraphs iterize scme of the
decisions, The rationale for these decisions will ke dis-

cussed in more detail irn tre "Aralysis" chapter which

1. ZFroductior Arzroved for Five TiMs

-———

1974 was a turtulent year for the IHN program. .avy

in-rouse tickering over wearons suites, techrological 2iffi-

H

culties exrerienced by the Eoeing Comrany Juring constructicn

of the prototyre and scredule delays éaused a siznificant
urward trend in the estimated cost rer ship. A FZi ?ro:ec.
Cfficevsﬁokesman‘Statéd that cost escalaticn caused the Con-
gress in 1974 to aprrove funds for crnly five of the rrorosed
28 producticn ships. Cnly strorg ZCO ﬁnd navy appeallacﬁlon
saved the rrogram from teing deleted altogether. In aéd-
dition, tre Government of Italy decided to withdraw from the

rrogram ard to pursue construction of smaller less exypensive

hydrofolls irdependent of the NATC efforst,

N
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2.. BRequest fdr rrorcsal

In June of 1976, the "Request for Froposal™ was
issued and the Eoeing proposal was received in Octoter
1976.- The‘successful Acceptance Trials of the FEZGASUS ard
enthusiastic com~ents fron fleet Operatioral commandﬂrs
wro nad obse;ved 1ts use caused a favoratle LSARC I‘
decision by thé end of 1976 deépite 1ssues ralsed ty ICC
sysﬁe:s aralysts to tre effeét that tre shipn was nos

ufficlenfly cost effective to Justify 1ts procurexent,

In January 1977 tre Ceru fy Sacretary of Lefernse advised
tre Secretary of the Navy (SECLAV) that prcduction of IXHs
could proceed. |

3. Recision Frorosal

%
19
o
s ]
<«
o
4,

n.
H
.-b
5
..*

stration changed on 20 Jaruary
1377, defense rriorities were reevaluated in énti:ipa:ion'
of a talanced f;deral “udzet ty 1381, . Fased on 1ts own
studies ard the exrectation of tudget cuts, the lavy now
felt that %he FEM was not suff ently ﬁost affactive when
cczpared %o other srending priorities [? . <the r.:ioﬁ;le
tenind trhis change will e dlscussed in the ”Analysls”
cracter, The Yavy witndrew the 3471 ;laéned for con-
version of a‘mathballed pUCHY ir 0 a nydrofoll surrort

shiy from the 37 1378 budget and, irnstead, reques<eéd funds

to deactlivate the two oreraticral platforms, the rCiE-1

and Au_“-l, for rpydrofoll research ard develorament,

N
~3
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Defense 3ecretary Erown announced by zemorandum in

April that the United States was planning to terminate

the ZHM prosram; 3ince Eoeing had not yet tegun produc-
tion on the five remaining FEks, PFresident Ca:ter sutnitted:
a rroposal to rescind the FY 75 and FY 76 funds wkich had
teen apﬁrogriated for that rurpose, (Fassage of a re- |
cision bili requires favorable action by bot‘lﬁouses of
Conéress witain 45 days of submittal.)'[ﬁj. X

Testimony was heard bty the Defense Sutcommittee

of the House Approrriations Comzittee in July 1§77 and,

desrite unanimous DOC support in favor of recision,
Congress favored -1e rrograz's continuation and the re-

cision b1ll 4id not pass. The Navy was otligzated t2

’

-
0
[¢]
il
[

rroceed with the five prcduction shirs and Zcein
menced cornstruction in Cctoder 1377. Ielivery will ozcur
in 1981 and 1982,

Congress did, nowever, accegt the a7y's sugges-

H

tlor %o cu%t budzet surpert for a loglistics latforz for
tre MNL3G. The XM rrogram office advises that an alter-

nate slatfora consisting of 30

L8}

ortatle vans was recently
prorosed ty the lavy and 1s included in FCM 21.

-

L, }ATC Frogram =Zrds

5
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In May 1977 the Tederal Ieruklic of Sermany

drew from the F:M rrogram to build less ccstly ron-

‘hydrofoll =21issile ratrol boats !7], ‘This event “recught




» Ti—.

an end to major NATO involvement ir the FHF program. All

that remains is the procurement of the foreiazn equipments

for the U. S. varianrt,
III. ANALYSIS

The most significant obtservatlior about the FXNM's
history that would cause one to questioﬁ the success of

the THM program is the drastic reduction in score that has

T

. occurred since the rrogran'’s inception. To summarize, FEN

tegan as a £0 ship UATC program, half of which were for use

By the United States. Surport for the crogram gradually

deteriorated on srounds of reduced cost effectiveness,

tegirning with the Congress in 197b'and erding with the
Javy and thé Federal Rerublic of Germary in 1577. It is
cnly tecause of Corgzressioral irsistence that flve'ships
ﬁre currently teing hullt.

This chapter deals with the raticrale which caused tre

"FE to lose its attractiveness in compariscn with other

- rrograms, ard the rrotlems the current program zaraxer

faces as a result of tre cuthack.

A. COST EFFZCTIVENISS

Competition.for limited feceral furds is evident
trroughout the goverrment, The Derartment c¢f lefense
competes with other governmental agerncles and the indi-

vidual services compete for their shares, within a
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service, individual programs sugh as the PHM compete with

other programs. Since there are not enough dollar re-

‘sources to fund each program a service believes it needs

in performance of 1ts mission, measures of effectiveness
are necessary to evaluﬁte and prioritize them, Highest
priority funding consideration is logically ziven to the
programs'which provide ﬁhe most national defense'per
dollar expended.

‘Cost errectiveness provides such a measure and is
used to rahk’programs. It considers the mission category,
e.3e apt:-surface‘ship warfare, anti-alr warfare or anti-
sutmarine warfare, and, through simulated battle
tecnniques, computes tﬁe cost of each enemy ship, subl-
marire or aircrafs xilled Eﬂ. This figure can te used
to comrare the relative merits of,prograns in similar-
mission roles.

1. Cost

The tecrnology tase which irdicated the FXX to te
a low-risk venture was arparently not‘as solid as was
previously supposed.v In 19?3, cost escalation on the

order of two times the origiral estimates ralsed tre :zrice

from 320.5M to 341M per cory (-oth figures in 1974 dollars)v

and was cited as the reason for all the antl-F=M decislons
w#hich followed Ej. The consequent reduction in ccst
effectiveress caused the first cuttack from 28 to five

production sri;s, the witkdrawal of 1IATC farticigants and
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lessened interes; by the U, S, Navy., 1In defense of the
program; cost growth should Ye placed ir pgrspective asl
follows: (All figures in l97b dollars.) Original esti-
aates of uﬁit ship cost for a production run of 28 ships
was aﬁproxinate;} 320.5M, Frogram growth and escaiation

moved the unit price for 28 ships upwards to .$28.9M

' corresponding to a cost growth factor of 1.4, Cutting

the program tack to five ships made the unit price jul,lﬁ

arnd accounts for the majority of the cost growth factor

of two. Cost growth of 1.4, although still not desirabtle,

is not unusual in shiptuildinz rrozrams. This flzure
comrares favorably wifh the cost growth factor of 1.5
exgeriencei by the hishiy successful FFG-7 program [7].
2. Mission

The Federal Reputlic of Gerwany Waé'the first to
excress a need fo: improved anti-surface sniz capatility
whiéh led to the LATO mission requirement. They needed
a §atrol craft to 6perate in the 3altic Sea <o crevent
arthibious lardings by the Warsaw Fact forces in the
area of the Zaltic Sea approaches assoclated with atlemrts
to secure the en:rénce anﬁ exit to ﬁhe sea, For thelr
purpose, the éhip's nission was stecific and single
purpose. Long-range capabilisy of the ship was not a
critical factof because 1ts operation was tied to a

specific geograpnic location and integrated witn Setman




land-based naval aviation. The PHM was eSpeciallé suited
for this mission because it served as a stable platform
which enabled the effective use of the surface to surface
weapons durin - rough seas [7]. |

Even though operation of the U, S; variant of
the PEM would hot bé‘restricted to a specific geographical
area, it was felt that its missiocn wogld arrproxinate tre
7RG missioﬁ, i.e., patrol coastal and choke'point areas
similar to the 3altic Sea arproaches [?J.‘ Sin;e it oﬁly'
had anti-surface ship caratility, itsvuse'would e
restricted to relatively benién areas where enermy aircraft .
and sutmarires would not rose a threat. It would therefore
be used in a suppértive role to free up larger zuiti-
missior combatants for more hostiie ernvironments ty

patrollirg those areas where crly a surface threal was

.exzected. It was fel® tha® procurement of a single zissior

ship was justified if it could te producéd at a low cos:{?].

3. Tre Earcoon Xissile

The NATC rercelved threat of sarsaw Fact ccmtatants

v,

ras rot sone away or changed. Ihe tecrnology for challeng-
ing tre threat, nowever, has charged., rrior to the de-
7elopment of the Harroon missile,lsuns zountec atoard shirs
served as thelr prirary anti-surface ship weapons systexz.
Zowever, nizh seas states interfere with the use of 5uﬁs.
Theréfére, the sutmerged fcil hydrofoil was:valued since 1%

could provide the most statle platform to use the zuns

effectively.

32




BT L.

P

| e o st S et b o o e D

’
- erme W liom A i - 2 R - Y
. - ]

The Harpoon missile 1s & recent innovation in anti-
surface ship warfare, 1I% 1s.an anti-ship cruise missile
with a range of about 60 miles_[f]. Most Significantly,
1ts use does not require a stable platform. For this rea-
son, the Germans decided to buy Harﬁoon-équipped non-
hydrofoll patrol boéts large enough to maneuver in rough
seas, They felt that this vessel could accomplish their

mission almost as well as the FEN, but at half the procure-

Iment cost fﬂ.

The U, S.'Navy 1s currently equipping all destroyers,

frigates, cruisers, land-tased F-3 ASW patrol aquraft and

the carrler-tased A-6 aircraft with Harpoon missiles.

 According to Admiral Holloway [?7, this action will give

the U. S, Navy adequate anti-surface ship capability Qithout'
tuilding ﬁore EHMS. |

in the area of anti-surface ship capability, cost
efrectlvéness studies comparing the =M with the F-3 and
FFG-7 showed the P-3 to be sliznhtly more cost‘effective
tﬁan the PEM and the FFG-7 was slightly less. GEven thoﬁsb
the 1ndices of cost effectiveness were very close %c one
ancther it must te rememheréd that the P-3 has, in addi-
tion, A3W capability and the FFG-7 1s AAW and ASW capatle,
Therefore, the Navy concluded that given limited funds,
procurement of multi-mission systems were'prerefred over
the FEM [7/.

The preceding nission and cost data was presented

and discussed during the recision hearings in July 1977




[?]. DOD and the Navy favored the recision.: of the FY 75
and FY 76 funds appropriated for production of five more
FHMs in spite of favorable comments by Navy spokesmen re-
gsarding the fact that the hardware had met all of its
..operatxonal expectations, TFurthermore, when questioned
atout the possibility of adding an additional capatility
such as ASW, Navy spokesmen teétified that such a change
would not be fea;ible with the present fixed design.

The Navy was not as concerned with the funds al-
ready.appropriated as it was with the future outlays ex-
pected by operation of thé PHM squadron which would run
rrdm‘szom to 350M per‘yéar. Looking ahead to the 1980-81
timeframe which the Fresident set for balancing the tudget,
the runﬁé used to operate PEM would disvlace something else
that the Xavy_would rather rnave,.

3. FCLITICAL INFLUIXNCES

The strongest Opponentvof the Fresident's recision
proposal was the‘Hepresentative from Sesttle (and Zoelng's) -
Congressional district. In his opening 1emarks'a; the heaf-
ing [?7, ne remindéd the Sutcomnittee of the growinz iz-
balance of naial power'betwéenithe United 3tates and Soviet
Ruésia and the need to protect our high value carrier task
grours. Ze felt that riHls wefe 2 viatle zears of freeing
up these tasit groups in the'ﬁedltefranean ané nortrhern JAIC
flanks tecause thelr cost 1s'about one--third the cost of the

-— -

next least expenrsive cortatant, the *7FG-7, and thelr smzll




size, speed and maneuverability make them less vulnerable

to torpedo and cruise missilé attack, With the Navy grow-
ing progressively smaller, he questioned the Navy's judgment
in terminating a program of highly capable ships that has
already been paid for. Helalso reﬁinded the Subcommittee
that as late as March 1977, the Secrétary of the Navy, the
Chief of Naval Operations and the surface mission'sponso;
(0F-03) had strongly advocated continuance of the p:osram.\

After hearing all testimony, the Suﬁcommittee vated
against the recision and the proposal did not so‘before
the'Eﬁuse. They (fhé Subcommittee) felt ﬁhat the PEM
squadron was a seapower céncept which differed sufficiegtly
from the Navy's traditionﬁl strategy of fewer, large multi-
'mission>sh1ps to warrant evaluation. As a result of this
actiqn, the Navy and bOD were forced to accept a program
'which they had testified agains;.

- Interestingly, the roles of the Congress'and the Navy
in presenting pro and con arguments at the reclsion hear-
ings were completély‘reVerse¢ from the funding hearings in
i97u. This reversal is probably due to a changing énviron-‘
ment which manifests itself in the goals of decision makers.,
A new Fresident with new fiscal policies could have caused
the :avy to anficipate budget reductions and therefore,
reevaluate its priprities. A greater awaréngss of the
growing imbalance of naval capgbility between the U, S, and
the U, S. S. R. could be a factor which partigily reversed

the Congressional rosition on FEM. In any event, the
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longer exists, The MLSG platform has teen changed from an 3

. logistic surport requirements still exist.

DA S ngip ey RN e

voint here is that a changing rolitical environment ap-

pears to have greatly affected the outcome of the progranm.

C. CURRENT PHM M4 L\I‘AG:'.I*...‘.T PRCBLZENMS |

Having analyzed the raticnale behind the progran's re-
duction in scope, the unwillingness of the Navy to accept
the program and the Congressional reasons for its contirua-

tion, the logical next'step is to analyze the effects of

these events on the current management of the pgrosram.

Sriefly, the current status of the program is as fol-
lows: ' What was once a 60 ship !IATC prosram row consists of

only six ships., The number of U. 3. operational personnel

involved, including ship's crews, squadron ard MLSG person-

nel, has been cofrescondingly reduced from 1C0C to 200.

- The LaTO 1nteronerability raquiremeﬂt that was resg onsible

for the metric desisn and unique foreign equirments no

afloat tender to a complex of =motile van conﬁai ners and nas
resulited in the dégradatlon of th -“L's ogerational
flexitility in possible missior scerarios LZ].

The zost s¢°“l;--ant pr oblem the current rrosram Tana-
zser faces today 1s implementation of the logistics plans . . | !
that were formulated when lavy suprort for the’ Trogran was

zuch stronger. Albelt the scope of the rrogram has de-

creased, the ship itself has not crarged, and the sace

It was declided at the time the design trade-offs were

veing made concerning manning and traiqing trat it was aore

(W)
(N
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‘feasible to rely on priority detalling and training than 1t
woul¢rbe to change the ship design to carry more crew mem-
bers. ft was aiso recognized that implementation of these
plans would require special consideration by the Bureau of
Naval Personnel (BUPEZRS) and ﬁhe Chief of Naval Education
and Trainirg (CNET). Céntinued cooperﬁtion of these com-
man&s was Justifiably assumed given the NATO involvement,
Navy-wide enthusiasn and the large numter of personnel in-
‘volved when this.assumption was made, MNow that only six
ships remain, and the NATO political aspect has dis-
appeared,'the enthusiasn to prov;de a specialized logistic
environment for the PEM has disappeared as well.,
Tatle Bl indicates the prerequisite tréining courses

originally fequésted and those actuall& received, The

‘reduction of tréining at estatlished Navy schools was
largely aimed at coursés designed to enhance the mainten-
ance capablility of equipmeht operators. BUFIRS justified
deletion of these trairirg courses btased on their literal
interpretation of the PEM mainténande concept, Theo-

retically, this 1s a valid argument btecause decreased rmain-

tenance tralining 1s the benefit of a maintenance gractice
~Which utilizes replacement modules and stardard harnd toois ' YJ
for equirment rerair, Detailed technical expertise at the

equipment part level is not required when such modulec are

...

4 availatle,
Implementation of the maintenance and training con-

cepts has not been a problem with regard to the equirment




v Yo i e

designed especially for the PHM. Government furnished
.equipment (3FE) on the EEM, however, does present a problem.
tecause ﬁhese equirments were designed for use aboard éhi;s
with fraditional maintenance practices. Replacément modules
are not currently avallable and detalled technical exter-
tise is require@ to repalr these equipment§ at the'part
1eyei. |

' The Fleet Support Improv%ment Frogram (FMS 306) has
teen resronsitle for developing replacement ﬁddules for GFE
aboard PEM but, according to the PAM program office, has
not shown significanit progress to datg because its efforts
have beén dedicated to the GFEvassociated with larger.pro-
grams such as the FFG-7. To compensate for this lack of
rrogress, the FEM pfogram manager requested additional ‘
ma;ntenance,tréining in the Navy Trainirg Flan for FHN.

Zad the PEM maintained 1ts rosition as almajor pregram,
then perhaps FMS 306 would have shown earlier results with
. GFE modularization or BUFERS would have granted the ad@i-
tional training. |

Tatle B 2 lists the asscciated training equipments anc
iﬁd;dates almost éll are not supported by the Cr-39 sponsor.
The‘argumeﬁt to Jjustify this position is that such a pur-
chase of training aids would not te cost effective due to
the sﬁéll number of personnel who wouid tenefit from their
use ZE§7,

Théue examples indicate a feluctance on the part of the

Yavy to commit rescurces and attention to other than the

38
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anile this'strategy is

most major and visible rrograms.
probably‘best in view of scarce resources, it is bound to
take its toll on rEX effectiveneés. This causes a rrotlem
for the rrogram marager tecause he is responsible for dem-
onstrating the full potential of a PHI squadron corsistent
with Zongressional desires, tut ne ls not receiving the

total suprort or resburces to accomplish tkis objective,

IV. L2330N3 LZARLZED
There are mpany unique asrects of the IHil program which

distinguish it froz traditional ship acquisitlon srograms,

The hardware itself and its cagabilities, the mannirg and
maintenarce tollcies and the LATC involvement ali reqguired
1nnovatiﬁe manacsement arrroaches to integrate them 1into a
singie system. The rrotlems exgerienced bty the ;rcgram;
iowever, can bte Ca:egorized intc areas which can afcact ary

acquisition rrolect no =matter now unijue it is,

wid

seriousiy afcected tre outccme cf the yrograz and catego-
rizes them irto gereral system acquisition rrotlems which

rotertial to affect any rrograzm, regariiess of

the rrogram zZarazer's efforts.
A. CcsT

The rEN was first estimated %o cest 12TF per cory (197s
dollars) for 298 ships. Tre tarzet nrice in the flved
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.aust use the most optimistic estinate

price incentive production contract for five ships is 343i

each (1978 dollars). DLiscounting for inflation and reduc-
tion 1n size of the production run, there was actual cost

sfowth of apprbximately 1.4 times the orizinal estirmate.

Adniral EHolloway f?] indicated that such cost growth is
. . -

usual in shipbullding prograas.

Fox [1':8 confiras that cost .overruns are a fact of life
and générall& occur elther bYecause oriéinal estimates‘#ere
too low, or because the program was not adequately control-
led to prevent lnefficiencies. For obtvious reasons,

nowever, a program manager who fiads himself in ar overrun

- situaticn will most likely maintair that the arizinal esti-

zate was too low,

7]

Pox also points out that simrly increasing the oriziral

estizate wouid not solve the rrotlexr since tentracters' in-

,ternal tudzets are deteruined ty the amouns of funds avall-

atle. Elgher estimates would only zesn righer pnianned

costs, Competltlicn causes contractors tc use oniy <re 2cst

pe

-

crtimistic cost estizates, Llxewlse

-
(44

e rrosgraz zarager

.

71 order %o Temal:n

=)

H

competitive with otrer rrograms for funding

.

Trerefore, in rrograms where costing Z2ata is rno% xnowm
With certainty, rrograr maragers and conftractors alike star?
T0 Zain more from Telnz cost ortimistic than they starnd to

lose 1f cost overrurns occur, The rewards and gunishzencts

P~

in The rresent acgulsitisn ©rocess zaxe 3¢St overrurs

‘nevitatle [lg] .
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B, CHANGE .

The time that will have elarsed between the concep-
tion of the FIM and thre final production is approximately
12 years. This lengthy time period is also nét unusuai
for shipbuilding programs. Time itself is not necessar- .
ily a problem,»but the longer the rrocess takeé, the
1ohger the program is exposed to the rrotalbliliity of changes
ir technology anéd decislion makers and thelr attitudes.

© The P33 and the Harpoon missile were developed durirg
the saﬁe aprroxirate time reriocd, The Harpoon was con-
sicered by the FX¥X rroject office to te a system that would
erharce the effectiveness of the Tzl ratn rvthan te 2
threat to 1ts existerce., From a ratloral defense s*a
po‘,t, aévanc-ne techn 0105J can certainly rot te consi er-
ed a protlem, tut to those loyal to th EEN the adve;t of
the Zarzoon n‘ssile comtined wi*h cost esca‘a“io zade the
F3Z agrear lgss attraétlve when comrared %o alterrate

~etroés of antl-surface shir warfare, ad cost overrur

. not occurred, or nad techrolozgy no% I oéuyeﬁ trhe zarrocn

missile, the FI! would have maintalined its cosition as a
zajor NATC program. The roint here is that a prczrar marna-

§er cannot reacdlly assess the imract of advancins techn-

21
>
of

olcgy ir another rrogram on his own grogram, ror weulid
zaXe a differerce i re could, Zis activities are con-

fired %o ris cown area of resrornsitiliicr.
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Decislon makers change over time either by election,

promofion, retirement, et cetera, liew declsion makers
I tring new attitudes and bellefs regarding the "best ration-
al interests". Former CI'C Admiral Zumwalt was a strong
proponent of the FHM program during his tour as CiC {ié].
Ee recognized the THI as a ﬁew level of naval weapons
capabllity ﬁhich should te actively pursued. Eis opinion
was btased on recognition of reduced manyower and fiscél
resources within the Yavy to combat the increasing 3oviet
threat, The ?Hh offered a more versatile and 1ess'expeh-
sive weapons system than tne lavy has ever znown tefore,
Zunwalt therefore believed thatl it made gocd sense to tulld
a portion of our naval capyatility arourd FZNs to relileve
the vulreratility of our hizh value :argéts anﬁ ircrease
the total number of ships. . Ze also suprorted the concert
of ‘an afloaf HL3G <o srcvide maxizun motiliity for tre ri
'squadron. |
Acmiral EZolloway, whe reiieved Admiral Zurcwalt as C:d,
agreed that the 3N was a good naval asset tc have, now-,
ever, re felt tha: the llavy's liﬁited regcurces ceuld te
tetter Speﬁt on cther rrozrans. =He testified accordingly
‘Ln a House sutcomrmittee rearing when the Presidgnt'atiem:teé
o rescind *re furas cﬁligated for ccnstructicn of FErFs
[7]; Adniral Holloway's views weré consistent with those
cf trhe rnewly aprointed 3Secretary of Zefense Zrown and

Secretary of the MNavy Claytor who were estatlishirg

[




defense priorities in accordance with newly elected Fresi-
dent Carter's campaizn promise to balance the federal
budget; No attempt will be nmade nere to justify or argue
the decision to delete the FEM from the “udget. 7Zhe point
of this”observat;on is tbat different personallties and
objectives of major rolicy mékers greatly infiuenced tne
ejentual outcome of the program, in spite of the program‘.

zarazer's efforts to maxe his rrogramr a success.

C. CCLTROL : \
Cne major trotlem of the acquisition process tnat af-
fected the FZ¥ is the aprarent lack of a central source of

control over comnmitment, continulty or resgonsivility for

the effective managemen®t of the rrogranm. Theoretically,
all rrosranm decisions should te consisternt with the "Test

natioral irterests". Eealisticaliy, nowever, this is ar
unacniavatle erdeavor since the term tales crn different
zearings “epending on thre golitical rolat of view of tre
decisica maker and the tine ﬁeriﬁd involved. 3Siven a
dynamic‘enviponment Wwhere the concert of the "test ration-
al interests" charzes continuously, trere is no% ror can
trere te any central cortrol or responsitility to assure

S.

(2]

coersinulsy of the decision rroce

Trere are numerous examrles of discontinucus centrol

trnroughout the FI! rrogran, The JATC T Irogram ranaser

Y, . -3 - -
cver tre zartici-ating ccuntries, There

"J

~ad no contro

w25 no commitmant of funds and rno way o enfsrce continued

&
W
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rarticipation to keep the program on a large scale to

minimize the unit cost. On a national level, a similar
event dccurred by a change 1ir Presidents and Secretarles
of -Defense, A'Pfesident is not obligated to continue the
rolicies and programs of hils predecessor.

With this type of discontinuity evident at'the highest
levels, it is not.difficult}to understand how a commitment
nizht be agreed ubon by the members of an early D3axC (De-
fense Systems Acquisition Review Councilj to rely neavily
on traizing atlxavy Schools later in the F=i's life cycle,
Yot only can the DSARC memters' otjectives change with
the President's, tut also the memters of the cdmmittees
are likeiy to change tefore it bgcomes‘time to izplement

the earlier decision. The PHEM rrogram marager rosition

ct
(o]
"

ttself turned over tiuree times rrior to the commencemern
construction on the five rroduction shigs.

“Anotrer exaaﬁle of discentinuous control and differing
srosgectives or tﬁe "test interests of nét;onal defense"”
is the power strugzle tetween tne Legiéla:ive and Ixecutive
Zrancres of Governmenﬁ as it arplies to the eventual out-
cone of the FHEX rrogram. The reason the sﬁlps are teirg
built is tecause of Corngressional desire to eiamine a :il
squacdron's potentlal 48 an alternate sea ugcwer stratezy.

The Zxecutive Zranch was desirous of deleting the rreozran.

In order to oblectively evaluate trne FXi's -otential rao-

'

es the outlay of a few z—ore dcllars to provide the

a
v
A d

“

rrozer tralning sugpert environmmert, o nct srevide fre
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- the sunk cost of shig construction will never te known. A

e el

tralning support as ;lahned makes it 1;possible for tre
ship to perforam as it was desigrned, This approach may havé_

saved some dollars in training, but the true benefit of

cooperative effort ty the EZxecutive and Legislative
2ranches would have either caused cont;nuation of the tro-
gram with full support or deletion of the program~a1tosethér
(therety saving hundreds of rillions of‘dollars).

Fox ELO] discussgs additional factors in. the systezs.
acqulsitior process ﬂhigh’have the totertial to affect the
outcore of 2a prcgrém and aﬁé beyond the span of contrel of

the prograxz marazer.

. Py <,
Te STUVAIY

The TR 15 a defense aprlication of the latest hydro-

fcil teckhnology. It i3 a unique shir class not only te- . ‘f

‘cause of 1%s - arrearance and oreratioral caratilities, but N

'also tecause of tke norn-traditicnal corsiderations %hac

entered the desizn trade-off process, 7Thrne reduced marnning

and mainternance concerts and ¢the original IATC inter-

“oreratility concept 21l presented norn-tradiftioral zhal-

lenzes o the marazement of he srosran,
in ore rés;ect, “re vrograc can Ee considered a com-
lete success. The‘early detalled planning that produced
the final desizn paid off‘bécause the srkiz, aS'evidenced'

Ty the testing of thre :rrototyre, is capatle of rerfcraing

o
AN
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the mission tasks which preclpltated its dgvelopment.
This success can be rightfully attrituted to the progran
manager because the Operatidnal carability of the ship is |
. | the result of efforts under his direct control,
- In another resgpect, howevér, the program was not com-
rletely successful because it did not mainta'r its position
as a majJor program. The foctors that caused the reduction
in the progran's scope such as cost escalation, advarcing
techrnology (the Earvoon missile) and varied iﬁtér;reta-

tions of %the "test national interests" by decision makers

external to the trogram office, were factors over which: the

program manager could not exercise control.

Ly

These factors point to the urnavoldable zharacteristic
. of the sysfems acquisition rrocess which is the lack aof a
central controlling eﬁtity.to orovide foar a consistent and
starilized basis on whicn to maxe program decisiogs. - This
characteristic vaés.the systens acguisition ;roéeSs
strength in that 1t forces pfograms to ad just to a changing
.ervircrnent, XHowever, the same characterlstic nas a weax-
ness which manifestsvltself as additicnal expense or

decreased effectliveness,

[
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APPENTCIX A

EXN MAUPCWER REQUIRZNINTS
The discussion which follows is the procedure used for
the preparation of the FSMD for the PHM-1 class ship [}:27
It serves as the Jusfification for the manning level cur-

‘rently used aboard FHli, To summarize, the docurment is

srepared in the following steps:

1. ZFrojJected Orperational Environment (FCZ) is reviewed, .

2. OQOrerational billets are identified.

3. Total weekly manhours required to operate and

the ship are conmputed,

£l
[N
’..b
'3
ct
[\
>
53

L, annours are allccated to tillets suvject to

cornstraints,

i L ,
'A. TFRCJZCTZC OFEZRATICNAL ZNVIRCIMZENT (ZCZ)

Tre projlected orerational environment estatlisres the
mcst Zdemarding operatiornal conditiorn for which a ship Tust

‘ , te narned., The FPCE for the FEM class 1s "at sea irn war-

time". 7Thls rresuproses enouzh cersorrel tc perforz all
sffersive ard defensive furctions while in Headirness Cor-

(S
o
ot
[y
[8)

o

i

{all rands - Gerneral ,larters) ané rairtalr Zeadtla
r.ess cordition III (rort and startoard - two section watcn)

at sea for reriods of five days followed -y twc fays of up-
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B. WATCHSTANDING AND CFZRATIONAL WORXLCAD RIQUIMEMENTS

fredictions for the rnumber of personnel required to
operate the ship in its prbjected operational environment
(Readiness Cbnditions‘i and'III)vwerg based on the ex-
perlence galned by the operation of previoﬁs nydrofoll
craft and the knowm weaponslcbnflguration-of the PR,

As 1indicated by Tatle Al, 17 persons are required for
Condition I and 15 for Condition III (an officer assumes
one of the watchstations in the stafﬁoard.section). These
fizures bhecane the tasis for the estabiishment of 17 til-
vlets (15 watéhstandérs and 2 non—watghstanders); Rates
and ratings for eacn btlillet were cdetermined by a dombinaT
tion of experience and arplication of the oreratioral
-functidns and task statements contained in the llavy 3Inliist-
ed Cccucational Standards 15.. The operétional tillets
and their'personnel fequirements‘are suwararized in Tatle A2.

Although the ship must have the capatility of acrisv-
ing Cordition I reacdiness, the orerdtional hours are tased
‘on Readiness Condition III. Thre rours allocated to orera-

tional marring 1s &0 rours rer week rer watchstander

(5 days /week x 12 hours /day /watchstander),

C. FRIVETIVIE AND CCRRZECTIVE MAINTIVANCI (=M & CM) WCHAXICAZ
Crganlizational leval preventive nainterance assizned %o
the PEM crew 1s limited to daily rreventive zainterance

tasks whlch canrot Te rescheduled to the in-rort rericds.
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] . TABLE A2 (CON'TS)

ENLISTED QUALITATIVE x>2=~=n REQUIRI'MENTS JUSTIFICATION

ENCINEERING DEFARTMENT

T T AR TGRSR Bpeiational Funcltions and Task RTateranti )
atLLEY CONDITION 111 (P) PILLET derjvead from NAVPEPS 1R0O68BD - Navy Fnlisted
] RATING RATE WATCH STATION _ (8) REQUIREMFNTS _ Occupational Standards)

- £-10} [ <] c (-7 Engine Operating 6 Srrves a3 englneering of ficer of the watch,

- Stetion (ROS-8) o trnftors warhanical and electrical parameter displays et
engineering operating station (E0S) conscle.

© Supervises operation cf mein propulsion plants: Gas Turbine anid
Diesel,

o Suprrviaes operation of suxiliary slectrical and mechenical
equipmonte.,

o Main*aine engineering log and rvecords. -

- ’ o Superrvises operation of high pressure hydraulics equiprent
unique to FHM gystem,

o Monitnrs damaage control panels.

© Supervises arcomg]ishment of l!..ou:n< misgion - critical
corrective maintenance . ’ . .

g-102 |+ ] 1 (g-6) Engine Opersting

Serves ag engineering officer of the watch.
Stetion (EZOS-P)

Monftore EOS Console,
Operates Main Propulsion Flants, n:u Turbine snd Diesel.
Supervines ova..o»os of electrical and mechanical auxiliary
equipments.
. o Ferforms organizational level at-cea
emergency mission - critical repa.rs..
© Maintains Engineering log and records.
o Supervises ship's damage control party.

o
[
B (o]
[+

B s a1 ——— o - gptpn o
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All other M is accomplished by the ¥LSG during the two-
day upkeep period. A planned mainterance system automated
1ist tallored %o the prototype; U3S FZGASUS (rHEM-l), was
used to obttain a listing or‘shlpboard equipments. Most
equizaents nave establisned Navy sta““ards which itemize
ﬁhe iaintena rce task, marn-pnours to accomplish, s¥ill level
and frequency of the ma‘“tenance action. By use of these
f1zures, the weexly =an-hour requirement for ;revéntive
=alnterarce was deterained ty totaling the daily task =zar-
hour requirerents and ~v’t1cljlug ty five days per week,
The dally oreventive :a:n:enance for tre remalning two |

days is accompilisned ty <he ¥LSG. The total gpreventive

8

narce aan-nours assigned to the s’ s's crewlis 23.5
slus an addi:lonal starndard of 2035 of the rreventive zain-
terance mar-hour reﬁuire:ents £ar eacn tillet for “"maxe
ready - gut awvay" tl:e.-

Correc .-ve ainterance Lis estimatel as a furciion 3f
'r-ve".lv- 2in e“ange rours, 1in érder to estizate cecrrec-
‘tive mainterance 1t ls necessary to serarate the ; sventive
 maintenance into catezories as folliows: 1.3 weekly rnours
Tor elec;roni:s :echn:éian:(ET) tyce work ané 22 hours for
all other frevertive mainteranc e work. Aas stecified by
CFL& ‘1s.ructiors t‘] “he standard ratio of T %o Ci

for estimation 13 ore nour of FM %o one hrour of I for.

ZT-%yre work ard two nours of F¥ <o one nour of CM for all

otrer liork, Halntenarnce weexly man-nours are surmarized

in Tatle A3,

N




.
Tn ——

TABLE A3,

A, @ e

R

PREVENTIVE AMND CORR=CTIVE MATNTEMANCE HOURS

ELECTRCNICS| ALL COTHER|  TOTAL
(ET TYPE)
DREVENTIVE MATNTIMANCE 1.9 22.0 23.5
COPRECTIVE MATNTZNANCE 1.3 11.0 12.5
PROCUCTIVE ALLOWAIICE
(30% OF oM) .uS 6.6 7.05

53
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D. PACILITY MAINTZNANCE (FM)
Facility maintenance for the FEX consists of little

zore than dally housekeening chores., Yalor FIl sucr as

painting and crirpirg is rerformed “y tre ¥i3G. The week-

ly hours for F¥ were determined as fsllows:
l. FM tasks were identifled by interviewing
' nenters of the rrototyre. |
2.  The tinme to perforz eééh task was stardard-
'tzed in accordance with a srescrited Navy
Standard uérk late Assumptiorn (froﬁ CELAT
instructions EJ;] for eacn task as a funciion

-

of space size or Aunter of units (i.e., sinks,

(3]

ladders, etc.).

3. The weekly T man-nours per srace was cozgputed

L3}

D)

by aultirlying the tas action time =y tre

frequency of that action rer weelk,

=

The grand total of 3C.39 rours is tre suxz of
the weexly TM tizes for each srace., Tatle Ax

sumnarizes FM man-hours %2y sgace,

. UTIZITY TASZ AND ZVOLUTIC: (UT)

t

Thls category accounts for the nmar-rncurs stent zer€s

e

ng special details while underway.. Cf all sSre special

details (such as man overboard, low-7isitilisy sreration

and Rerlenishment at 3ea are rerforzed with sufficient

\n
e

e
.-

Sy
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tine consunption or frequency to require accounting of
time for the purpose of computing regquired =zan-rours.
These detalls take rlace concurrently with orerational
watchstanding, Thnerefore, thre man-hoursyélloca:ed to thnis
category apply oniy o thbse versonnel who are no%t on
Condiction III watch during ﬁhe srecial deta*l mat‘”-
stander time has already teen accounted for in a se*a*ate
categzory.

The following subraragraph é account for the U7 tinme

L sategory:

1. lépeéial Sea and Anchor detall is an all-na ds
évolutian. Tatle A5 shows %he tine scert ty
the gdditiqnal nire crewcemters who are nct '

on watch shile completing one getting away
ard one dockinsg.
<. Z=Zerlenishzent at Sea is also an all-hands
evolution, Thre zours allocato'.to the ie-
rlenishzent at Sea Zetall derends ugon the
frgﬁuency of refuelins during a weekly mission.
Since this figure 1s likely %o vafy, a weekly
average of two underway fuelings is assumed
tased on a 120-rour aission wish apgroxinate-
17 11.2 hours fotlborne. The time spent on ]
each refueling is a function of a stardard

rumping rate of 14,000 gallens per hour with ‘ » i

LR S -

a 22-inch nose connection. Rerlenishment at

3ea weeXly nours are summarized in Tatle a3,

51
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/ ' The total UT man-hour woriload for FXM is 28.044 rours
per week. The non-watchstanders (the radioman and the xess
management specialist) are allocated UT for.each detall.

\ Tre watchstanders are each assumed to te off watch for

\ : half the UT detalls and on watch (operatioral manring

hours) for the other hﬁif. Theréfore, watchstanders are

alloéated UT man-hours forwonly ralf of the UT detalls.

Zquitably distribﬁtins this worklcad, each watchstarnder is

allccated 1,474 UT weekly rours arnd each non-watcnsstander

is allocated 2.952 UT weekly man-hours,

AND SUFECRT MANNING (A/3)

. ADMINISTIATIV

ny
(0}

The PxM lacks space and Tacllities {or complete adzin-

istrative services sucn as postal office, rersonnel office,

distursing, medical, etc. Most of tnese functions are cer-
formed by the L3G. very little adzinistrative anrd sucport
dan-hours are spernt by other than tne zess managemert
specialist and the radioman. aA/3 hours for the mess
raragement specliallst, radioman and watcnstanders were
estimated ty interviewiﬁg the crew of the rrctotype and

are suamarized in Tatles A7 through A9.

3. SERVICE DIVERSICN AND TRAINING ALLCWANCE (SL)
Service Liversicon and Training consists »f juarters,
award ceremonles, departmenfal trainirg, at cetera, ¥an-

rours for this category 1s much less than i3 zommon on

dn

traditioral lavy ships. Ir accordance with a special

on
=

L DN ol -G R SR - ——
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TAZLE A7

ADMINISTRATIVE AND SUPPORT REQUIREMENTS:
SUPPLY (FOOD SERVICE) SUPPORT

»

WEEKLY HOURS

TASK MESS ATTENDANT
1. Plan daily work . ' 1.00
2. Make Coffee/Clean Coffes Pot | 5.00
3. Set up mess tabié; : ' 1.50
i.‘éook breakfast. ‘ | 5.00
S. Prepare Menu ' v 1.00
6. Prepare stores invéntoty ‘ K 2.00
B ﬁ:epa:e daily subsistance reports 5.00
8. Prepare ncon meal ‘_ ~ | 5.00
9. Prepare eveﬁinq meal - 5,00
10. Clean Galley . 2.50
11. sébte leftover food 2.50
12. Review menu, break cut supplies 1.50
13. Break out any provisions 2.00
14. Wash QiShes I o L 2.00
1S. Stow dishes ' ‘ ©_2.50 .
ADMINISTRATIVE AND SUPPORT WEEKLY HOURS :
ALLOCATED TO MS2 ' '43.50
53
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TABLZ Ad

'ADMINISTRATIVE AND SUPPORT REQUIREMENTS
COMMAND (COMMUNICATOR) SUPPORT

WEEKLY HOURS

_____TASK ' ' . COMMUNICATOR
1. Plan work , - 1.00
2. Ptoces§ special request chits S .20
3. Monitor performahce of rersonnel opera-
ting communications equipment _ 15.00
4. Monitor performance of eﬁuipment \ . 15,00
5. Manage c¢ommunication t;affic . 2.50
6. Monitor circuitry engaged in transmis;ion 2.50
; 7. Prepare stub requisitiohs ‘ ' - .20
8. Maintain publications and documents | ‘ 1.25
9. Record and file electronic communications 2.50
10.‘Inspect equipment ‘ 2.50

11. Manage and control communications

classified documents ; 1.25

ADMINISTRATIVE AND SUPPORT WEEKLY HOURS
ALLOCATED TO RM1 , 43,90

[S 3N

R S A b s it .

ML o e W - RS-




PP T T TR i P Pl R i o
TABLE A9
" ADMINISTRATIVE AND SUPPORT REQUIREMENTS:
ADMINISTRATIVE (PHM AT~SCA) SUPPCRT
WEEKLY HOUXS PER DEPARTMENT ' .
TASK OPERATIONS WEAPUNS ENGINLERING
1. Perform departmental training .20 .20 .20
2. Process stud requisition chics .20 .20 .20
3, Maintain publications .20 .20 .20
.4, Maintain ~harts .30 - -
S. Process special request chits .10 .10 .10
6. Maintain files .10 - .10 .10
' 7. Plan & assian work to
subordinates 2.50 1.00 .50
8. Check work of subordinates .30 +30 .30
9. Conduct ecnlisted pesrformance .
evaluations . .20 .20 .20
10. Preparc/ujwiate watch quarter
and station bill .10 .10 .10
11, Administer pecsornel quali-
fication standards .10 .10 .10
12, Instruc*t subordinates :1n all .
applications of safety :
. precautions .20 .20 .20
13, Maintain depar<ment files,
training data, space and
. equirment logs .20 .20 .20
14. Attend Lr..finas .10 .10 .10
15, Review & route instructions
and notices : .10 .10 .10
16 Controi & supervises handling :
and submission of ali forms
and reports originating )
within the Zapartment - 29 .20 .20
17. Draft’adic z=orrespondence .10 .10 .10
18, Counseling cersonnel .10 .10 .10
19. Maintain Navigat.cn Log 2.50 - -
20. Supervise maintenance, pra=-
servaticn & cleanliness of all L
assigned spaces .40 .40 .40
21, Rev.ew ma.nterance reccrds .10 .10 .10
22, Review woapons cridcrs and
directives - .10 -
23. Perform department 20 duties .10 .10 .10
24. F.epare fuel ¢ daily water report - - .10
25. Prepare chemicals for water test - - .10
: 26. Test fuel - - .10
: 27. Make iog entries .20 .20 .20
TOTALS 8.60 4.40 4.10

. (GRAND TOTAL « 17.10)




CFKAV letter, this allowance ras Zeen set at two hours ter

week for =sacn crew sember,

%. STANTARD NAVY JORYWEIEK AFLOAD CCNSTRAINT

The standard woricweex aflcat [15] rrescrites she
maximum.weekly hours for enlisted watchstanders at sea 15
74 pours and 66 rours for rorn-watchstanders, The wcrik-

wWweek may te less than those amcunts Pat should mot exteel

trenm unless cormpell by emergen:s or tattle corditiorns,
For the 73 crew, <he stardard weriweex 13 comg.eted

during its five-day mission. There i3 ngo in-pcrt watche
standing or worikload reguiremert exzert 2uring scrheliled

maintenance an? overraul ;ertods. Tazle AlZ gives the
treakxdown of Toth the 3tandard llavy sorcieer and Sne IElN
version of the a7y 3Standard whicn represents the urper

tound on WeeXkly man-nours assuminz Toendilction III.

I. WCRKLOAS SUMMARY

Table All summarizes tre mar-rcurs ty categery iise
cussed previouslr. Ncte that a standard 271 zroiuctive
al;owance to account for inefficlencles usual.y exgeri-
erced by shiptoard workers has teern 11:1:&91, AlS> note
that tre two.hours ger man for Service [iversion and
Tralining nas not yet teen inclucded btecause the total

-

nunber of personnel or the need for adilsional tillets

has not been established at this roint in the aralysis.

1

(3 1Y
(44
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Table Al2 indicates that 15 watchstarders and two non-
watchstanders';rovide erough man-hours to accompl;sh all
tasks ever after includirg tke 5T allowance,

The firal step in the zanning dccumenﬁ treraration
process is the allocation of the ran-hours irn each cate-
sory. Pxiorify is ziven to watchétan¢ing rours andliain-
tenance ﬁou:s requlfing higher‘skill levels. Cther tasks
are allccated eqﬁitatly being‘mindful rot to exceed tre

. | i versior of tre lNavy standard of 70 hours for watch-

standers and %€ nours for ron-watchstanders. Allccation

of all weexly nours 1s shkown in Tatle Al3,

.  CF7ICER MUNING

Han-hour treaxdown for offlcers is rot a rart of this

aralysis, tut an cfficer tillet summary is shcwr in Tatle

or FXY was %tre result of tre contia

Y

Al:., Cfficer mannirg

-ratior of a functioral aralysis of the orerational re-

and resgeonsitilities ard:

quirements for fighting tre sni

Tty

duties directed ty CFNAV regulations L}a .

)
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Co | . AFPENDIX 3

, M TRAINIIG P..'I;‘ SaIMTS

Apperdix A discusses the rationale for the nuxnter
of personnel to man She PI as well as for ratings and

; skill levels required, Once tre ship's marning has teen

w

estatlished 1t s recessary tc deterzire how thes

T€l=

4 scnnel will be Straired to crerate arnd zairtaln the srir.

l A. TRAIIING CCHCZZ1 ' ’ '

-
-

The uniqueness of the TE: which dlSui Zulshes i<

-

from traditional ccmtat vessels requires a corresyondirng-

[\

5
3
(@]

ly unique trairninz corcept. ais the preduct cf
desizn the ship cortairs equirnenss not fourd orn cthexr.

Navy vessels. The reduced zannirg cconcers which was 2

zexters or. other 'avy snirs. Ihe following infcrmation
taxer frcm the lavy Tralning Tian for the rEN ‘s dlse
cusses tre trairing gcals arnd nzethods planned feor

accozpliishin

0 )

trose zcals.

("

-

tirng avy tralirning ccurses uwill e uged <o tre

-
-

0

wd
Ta

~
e:‘SCT‘.I.e. L]

Taxiauz extent rossitle to tralin I:

*q

PTG I e S oy

Sl e o oA RNl 9121 e e e v v
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requirements that cannot be satisfied by existing .iavy
schools will be.ﬁet by contractor tralring for the initial
crews and bty fornai training and oﬁ-bcaré training under
the cognizance of the Squadron Co:mandér." Zhe manning
docunent for the MIL3G includes instructor billets %o pro-
7ide for this additional training.

Trainirg for the crew falls into two broéd cate-
gories: . '

1. EIrereguicsite Tralrincz

rerequisite training consists cf Tots pro-
fessional and technical courses ncrmally completed in
preparaticn for assignment to a btillet, Zxamples :ve:

z FXC (Zrospectiv’e Zxecutive Cfficer) course for officers,

-

o

ard an ’ZC awarding course for enlisted personnel or
course reqﬁired for rerforzance in an identified riIN
tillet for which an Y=ZC is noﬁ requlred.‘ |
In geﬂefal, these training requiremenﬁs are zene-

rated by the equipment zainterance or‘operational re-
quirement or by watch statlon assignments. These
prerequlsite training requirements will te met Yy exiéting
Lavy Schools ard will te received prior to undertaking ZEX

unique training.

2, "IZN Trnigue" Traininz

Urique trairing consists of the courses srecifi-
cally desizmed tc prepare rersonnel to perforz cperatiorn

and nalnterance functions urigue to rXZM equipment, There

o




rg_ : I T e TR R 2 < e =

are no established ﬁavy scrhools for this tyre of training
due to previous lack of re@uirement for them, nor are Xavy .
schools expected to be established for PHEM equipmén te-
cause of the relatively small nuanber of personﬁel involved.

i " The trainirng amust nonethelgss be acconrlished. hTwo ap-

' proaches to accomplish this training will te utilized:
factory training ana on-board trairirg undef the cogri-
zance oflthe P3Y Squadron Commandef. ‘

Factory iraining by the Eoe1n5'Co:pany rrovides
the origiral tody of knowledge and skills o selected
linitial crevmembers and MLSG instructor gersonnel on a2 ore-

time tasis. Heplacement personnel are *traired elthrer

on-toard by versonnel being relieved or formally »y the

linstructors at the ML3G training division. The success

- of this trainiﬁé arrroach depends upon ﬁhe wavy's detgil?
ing ability to provide éontact rellefs, espeéially for thne
“instructors, to preserve the bodj of knowledge first ac-
quired fronm géntractor'trai&;ng. Ir the case of zarred
billets, the knowledge could only te restered ty additional

{and costly) contracted training arrangements with Zocelrg.

(O}

3, T2RAINING COURS3Z REQUIREMZNTS

Training requirements were establi;hed Ty an anaiysis
of the operatioﬁai énd raintenarnce tasks required ty eacn
billet., rersonrnal interviews with rrototyre crewmenters were

extensively used:. The content of lavy courses already in '

e RS o e e 4

existence was also reviewed, w“henever a training




C ety

requirement could be satisfied ty one of these s

that school became rrerequisite training for the

All other training requirements not satisfled in

ﬁer were incorrorated into a forz
ccnducted locally at the X13G or at the Zoeing :
the initial crews, | -

Tatle E1 lists by billet the ;ferequisite arn
unizue Sraizing courses dee
carager for the effsctive utilizaticn of <he sht

74 version of trhe 1T lavy

[
AY¢ )

11.:v comes from <hre

larn [;] wnicn was arsrcved Sy the Cffice of the,

vaval Cperations. Approval cf tre tralining :lan
fuarantee eve
1t nerely -

deperds larzely uron the zriority rlaced o: each

:hé Frogran Ctjective [emorandua (:CM) subnissis
f%e items marked with ar asterisk (*) were evert
Tunded, and the crew will rct recelve thase ;rér
courges. The reascns for courses not telng

cussed in trhe "Arnalysis"™ crarter,

~ -~ -are e WateT e -, —— e - — -
Se TRAINIUG ZLUTRMINT AD DIVICES

iring ecuirments are actual nardware eculr
< F 4 -

such as an actual radar or ergire which is used
ing., Tralininzg devices are simulators or acckurs
actual equlpment used in

reasors of safety or cost.

73

rsual fundirg for each ccurse idert

alidates tre reed, actual furnding argroval

rlace of the actual equl

PR VP

crcols,

" killet,

=

zed recessary ty the trolect

D. <re

cf tre

rnent for
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Training equi;gents and devices are extremely impof—
tant to the success of the PHI tralring program. due to tre
. low manning corcert. Each crew memter kas to inow how to
perforn nis Jot tefore the shiy zets underway. There is
not erough srace atcard tc carry rersonnel in a training
status for more thar one day. It 1s necessary that the
‘ ‘ crev receive hands-on operatiobal and pmaintenarce train-
':ns throuzh zaximum use of trairirg egulrments and devices
t0 minizize the need for on—boérd training.

The rroject Cffice requested tre :féining equi;ments
and devices listed in Tatle 52 bty letter in 167% tefore
ircludirg them in the XNavy Trairing Flan. The nctation
"rot supported'by CI’C" indicates thrhat the equipments‘were
rot supported ty the CP~39 surface warfare sponscr of tre
rregran and therefore are rnot likelj candicdates fer ICh-2l

funding., 3Surrort and funding rationale for the

L]
3]}

s

0

e it

1s discussed in the "Analysis" chapter.
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TABLE B2
TPADIDNC LOGISTIC SUPPCRT RTOUIREMENTS

A, TRATITNG SOUTPMENTS

EQUIPMENT LOCATTON TUDDIG STATUS

ME-831 SSPU : Great lakes Mot Supported 3y CNO

AIPESEARCH Gas Turbine Maintenanc

Trainer :

HECT San ‘Diégo Yot Supported Sy CNO .
Harpoon Engagement Course Indicater :

‘Automatic Control System MLSG - ot Supported 3y CIO

(LITEF) Tnertial Gyrocompass MLSG ~ Funded P0M 80

S5PS~83 Surface Search Radar - MLS8 , Mot Su'ppcrted 3y Q0 -

B. TRADING DEVICES

DEVICE . LOCATION . PAMNDTG STATUS
Ingineering Jperating Station Sreat lakes Not Supported 3y QU
(Z0S) Simulated Gas Turbine Trainer ' _
20S Panel Mockup ' s " *ot Supported 3y N0
. Main Propulsicn Pump MLSG Not Suppor™d By CNO
Cutaway Mockup ,
MU Diesel Head with Valve Train MLSG , Yot Supported By MO
Cutaway Mockup ’
Sow Thruster Motor, Cutaway Mockup ML3G 2eing Considered
' For funding
Bridge Console Mockup, Navigation MLSG - Yot Zupported 3y N0 .
Distilling Plant, Cutaway Mockup ML3G . Mot Supported 3y CNO ‘
Vickers Hydraulic Trainer MLSG : Yiet Supported 3y CNO
logic Trairer T Mse Yot Suppor<ed 3y <O

Tlectronics, Fire Zontrol




LIQ” CF RIF=REICES

Shrader, J.N. and Duff, X.M., "The ri? - 3urface
Warfare Ship Technology Taxses a 3tep Worward," waval
zZrzineers Journal, p. 107-118, June 1972,

Naval Ship Systenms Command, NATO Fatrol Eydrofoil:
Guided Missile (FEM). '

NAVSHITZS 0900-070-G010, ILS Trozraz iaragement |

for ¥z, v, II, Crerationai Logistic surtort cummary
L ] ? -~

CL33

“A"SEA uA.D 30-7301C,
Comtasant issilﬂ gvdrofo

Juff, X, M., "The UATC Tatrcl issile Zydrofoil (Z:0),"
Faper 72-5G6 presented to tre AIAL In Jusly .77Z.

Duff‘, Koa:c [ Sch ‘dt :_:o, anda ﬂ"érry, I"Ao:o, "The (‘.-C

R Shir and Weavons 3ystem Tecrnical Zvaluatizrn
zrozraz," rager 7--cic rresented 0 Tne alad/olANE
Advarced Xarine Venicles Conferernce, 3ertexter 137%,
Zervartment of Deferse Arrrorriatisns for Piscal Year
1372, "fatrol Hydrufeil ¥issile Irozrar Zecissicn of

-

Arcrorriations,” Jaly -2, 177..

Conzressicral Zudzet Imr ourdnent arnd Zontrol Act, 157k,

Cffice 0 the Chief of laval Crerations Xemcrandum for
the Fecord 364 /601, Subject: FHM Training Cevices,
‘Validasicn oF, Cectaler % 1379,

FTox, J. 2
s

4 -
.y ~ <
Zarvard Unlversis:

Zumwalt, Z.Z., Comzent, Naval Ingireers Journal, =.
112, Jure 137%.

NAV3EA,; Preliznirary Shnin ManzoWer Zczoument for (Fatrel
Com“afant Wissi_e Zydrefoll) =M - U.3. Jariart,

lovemter 1G75.

WATFERS 13068D, Manual of lavy nlis eﬂ Va*rcwe” and
?ersor:ne1 Classifications and Cccugatioral Standards.

CFNAVINST 10P23%12FP4, Guide to the Freparation of 3rnin
Manning Documents (v, 1 and 2).
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16,

OFAVINST 5330.8 (series), Naval Standard wWorkweeks
for Enlisted Personnel. o

CENAVINST 3120.32, Standatd Organization ard Regula-
tions of the U. 3., lavy.
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‘ INITIAL DISTRIZUTION LIST

Jefense Jocumentation Cen.er
Cameron 3Station
Alexandria, Virginia 2231%

Lefense Loglstics Studies Inforeation Zx-

lhange
U », Army Logistics lanagement Center
F .t Lee, Virginia 23801

Lin~ry, Code 0412
Yava. Fostzraduate School
Yonterey, California 93540

. Cepartment Ckairman, Cede 54 Js

Jerartzent of Adninistrative 3Sclences
Naval Fostgzraduate School
Monterey, California 939&0

Frofessor A. . Fcfasters, Code 34 Mz
Derartment of Administrative sSclences
viaval —ostg*aduate Scrool :
Monterey, California 91940

Erofessor Richard S. ~ls*er, Code 3% Za

Cerartrent of Administrative Sclences
Maval rostgraduate School
Monterey, California $3949

LCCR Thomas Canfleld, Code 303.
Naval Sea ojs*ews Command, ZNS
vashi“ ston, . C. 20362
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Lt. 3dgar S. zal1, Jr.
U.3. ¥ilitary Trainirng Mission

41.r.0. Yew York 09615
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